The guts of 388 adult worker honey bees, Apis melliJera, from caged control colonies, from colonies fed (2,4-dichlorophenoxy) acetic acid (2,4-D), and from colonies fed a combination of oxytetracycline and fumagillin were examined over a period of 13 months for organisms of the genus Bacillus. One hundred and ten organisms belonging to 13 species were identified. Bacillus megateriurn, B. subtilis, and B. pumilus were the most frequently isolated organisms and were found in bees in all three treatment groups. The antibiotics and 2,4-D reduced the number of bee guts containing Bacillus. No Bacillus organisms were isolated during the hot summer months of June-September. Thus. weather may also influence the composition of the gut microflora.
INTRODUCTION
For several years, we have been examining the intestinal microflora of honey bees, Apis mellifera, with the ultimate goal of determining the role of microorganisms in the nutrition and physiology of these insects. One aspect of this investigation has concerned the effects of antibiotics used to control bee diseases and of pesticides on the gut microflora of bees. Thus, we isolated and identified enteric bacteria (GcLLtAM and M ORTON , 1974) , molds (GiLLIAM et al., 1974 a), and yeasts (G ILLIAM et ( Mention of a proprietary product or company name does not constitute an endorsement by the U. S. Departrnent of Agriculture. al., 1974 b) from the guts of adult worker bees from control colonies, from colonies fed a combination of the antibiotics oxytetracycline (TM-25) and fumagillin (Fumidil B) , and from colonies fed the herbicide (2,4-dichlorophenoxy) acetic acid (2,4-D) . From this work, we concluded that the antibiotics depressed the growth of Enterobacteriaceae, molds, and yeasts and that 2,4-D caused a proliferation of intestinal yeasts but had little effect on the molds or Enterobacteriaceae.
Recently we reviewed the literature concerning bacteria of the genus Bacillus that have been isolated from honey bees and reported the isolation of 14 species from the guts of foraging worker bees (G ILLIAM and VALENTINE, 1976) . Since information about the incidence of these sporeforming rods in honey bees is scant and since we wished to assess the effects of 2,4-D and the antibiotics on these organisms, we report here the results of examination of the guts of adult worker bees from control colonies, from colonies fed 2,4-D, and from colonies fed a combination of oxytetracycline and fumagillin.
MATERIAL AND METHODS
The procedures for establishing, caging, maintaining, and feeding bee colonies were described in detail by G ILLIAM and M ORTON (1974) . Two tests were conducted to obtain data throughout the year. In the first test, each of the three hives receiving a different treatment (control, herbidide-fed, and antibiotic-fed) was placed in a separate 12x 12x 9-ft Saran mesh cage. In the second test, nine hives were used, and the three colonies receiving the same treatment were placed in the same cage. Thus, in the two tests, bees were examined from a total of 12 colonies : four control colonies, four colonies fed 2,4-D, and four colonies fed the antibiotics.
Briefly, the procedure was to feed all colonies 1-16 pollen patties (maintenance diet), which were replenished weekly. Colonies receiving the herbicide were fed the dimethylamine salt of 2,4-D at a concentration of 1 000 ppm active ingredient by weight in 60 °/! sucrose-water solution from a jar placed directly above the frames containing brood (M ORTON and M OFFETT , 1972) . The mixture of herbicide and syrup was replenished twice a week. Colonies fed antibiotics were given the maintenance diet plus 0.5 g TM-25 and 0.5 g Fumidil B in addition to 60 % sucrose-water solution. Control colonies received the maintenance diet and 60 % sucrose-water solution. Fresh water was available to all colonies.
In the first test, three adult worker bees from each colony were examined weekly. The intestinal tracts (esophagus to rectum) were aseptically removed and individually homogenized in 2.5 ml of sterile 0.85 % Nad as previously described (G ILLIAM and P REST , 1972) . A loopful of the homogenate from each bee was streaked in duplicate on trypticase soy agar (BBL) and nutrient agar (Difco) in petri dishes. All plates were incubated under aerobic conditions at 37 °C for 14 days.
In the second test, every three weeks the intestines of two bees from each of the nine colonies were individually homogenized in 2.5 ml of sterile thioglycollate 135 C medium (BBL). Each Of special interest is the fact that no Bacillus organisms were isolated from bee guts during the hot summer months of June, July, August, and September. T YSSET and DuRArrD (1968) (G ILLIAM et al., 1974 a) . Only the yeasts that appear to be indicative of stressed bees (G ILLIAM et al., 1974 b) were found in more bee guts from colonies treated with 2,4-D and untreated colonies.
Almost all the Bacillus organisms isolated in the present study have been previously isolated from honey bees (see GiLLiAM and VALENTINE, 1976 
